Alteration of cholinergic, purinergic and sensory neurotransmission in the mouse colon of food allergy model.
It is well known that intestinal anaphylaxis results in a disturbed intestinal motility. It is hypothesized that the chronic intestinal anaphylaxis-induced changes in the enteric neuronal circuitry cause intestinal motor malfunctions. However, detailed mechanisms largely remain unclear. The aim of this study was to investigate the pathophysiological role of ATP, which acts as a non-cholinergic neurotransmitter and a neuroimmune modulator, in a disturbed intestinal motility of food allergy (FA). The FA mice developed allergic diarrhea accompanied with chronic inflammation and mast cell hyperplasia in the colon. The excised proximal colons (PCs) were suspended in the longitudinal direction in organ baths. In the PCs precontracted by KCl (50 mM), contractile responses to exogenous ATP (1 mM) were significantly (P < 0.01) higher in FA mice (34.2% of KCl-induced precontractions) as compared to control mice (17.2%). Pretreatment with P2 purinoceptor antagonists [suramin and PPADs] significantly (P < 0.01) reduced the ATP-evoked contractions to 7.7% and 1.5% in FA and control PCs, respectively. Furthermore, in the presence of inhibitors of cholinergic nerves and capsaicin-sensitive sensory nerves the electrical field stimulation (EFS; 10Hz)-evoked contractions were significantly (P < 0.05) higher in FA mice (65.8% of EFS-evoked maximum contractions, n = 6) than those in control mice (47.9%, n = 6). In addition, cumulative application of suramin and PPADs further inhibited EFS-induced contractions by 21.7% in FA mice (n = 6, P < 0.01) and 8.7% in control mice (n = 6, P < 0.05). Thus, the present study suggests that the sustained alteration in cholinergic, purinergic and sensory neurotransmission contribute to the disturbed motility during the chronic intestinal anaphylaxis.